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MICROWAVE TRANSITIONS AND ANTENNAS 

Background of the Invention 

This invention relates to microwave transitions and antennas. 

The invention is more particularly concerned with transitions between a coaxial 
connection and a sidewall of a waveguide, such as in an antenna. 

Waveguides, such as for radar antennas, generally have a rectangular section and 
connection is usually made to the broader side wall or to the end wall of the waveguide by a 
coaxial connection. Such arrangements present no particular difficulties in producing a good 
performance and wide bandwidth. It can, however, be advantageous in some circumstances to 
make connection to the narrow wall, such as in order to produce a compact configuration. If 
connection is made to the narrow wall it usually produces a poor performance and narrow 
bandwidth. 

Brief Summary of the Invention 

It is an object of the present invention to provide alternative microwave transitions 
and antennas 

According to one aspect of the present invention there is provided a microwave 
transition including a waveguide of rectangular section having a narrow wall and a broad 
wall, and a first conductor extending through the narrow wall of the waveguide and attached 
with a transition plate at its internal end, the plate being aligned centrally of the waveguide 



and extending lengthwise in contact with an internal surface of the broad wall, and the height 
of the transition plate being greater adjacent the conductor than away from the conductor. 

The transition plate is preferably stepped to a reduced height away from the conductor 
and may provide a quarter wave section. Alternatively, the plate may taper to a reduced 
height away from the first conductor. A cylindrical outer conductor may extend around a part 
of the length of the first conductor. The transition may include a dielectric member located 
between the first conductor and the outer conductor. The first conductor may comprise two 
parts arranged axially of one another, a dielectric material being supported between the two 
parts of the first conductor in a hole in the narrow wall. The first conductor may have a 
portion extending parallel to the narrow wall. 

According to another aspect of the present invention there is provided a microwave 
antenna including a transition according to the above one aspect of the invention. 

The microwave antenna preferably includes a slotted wall opposite the narrow wall 
and a polarisation grid disposed adjacent the slotted wall externally of the waveguide. 

A radar antenna including a transition according to the present invention will now be 
described, by way of example, with reference to the accompanying drawings. 

Brief Description of the Drawings 

Figure 1 is a perspective view from one end to the rear of the antenna; 
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Figure 2 is a cross-sectional view of the antenna along the line II-II in 

Figure 1; 

Figure 3 is a plan view of the antenna at one end, including the 

transition; 

Figure 4 is a cross-sectional elevation view looking forwardly along the 

line IV-IV in Figure 1; 

Figures 5 and 6 are cross-sectional elevation views showing two alternative 

transition plates; 

Figure 7 is an end view of an alternative transition; 

Figure 8 is plan view of the alternative transition; and 

Figure 9 is a perspective view of a right-angle conductor of the 

alternative transition. 

Detailed Description of the Preferred Embodiments 

With reference first to Figure 1 there is shown a marine radar antenna, similar to that 
described in EP1313167, extending in a horizontal direction 1 and arranged to direct a beam 
of radiation in a second horizontal direction 2, which is near orthogonal to the first horizontal 
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direction. The antenna is supported by a mount (not shown) for rotation about a vertical axis 
3 so that the radiation beam is swept in azimuth. 

The antenna includes a waveguide 4 extending across the width of the antenna at its 
rear side. The waveguide 4 is of hollow metal construction and rectangular section. The 
waveguide 4 is terminated at one end by a short circuit wall 60 and at its opposite end in a 
matched load 61. The forward-facing vertical face 5 of the waveguide 4 is slotted in the usual 
way so that energy is propagated from this face. This face 5 is spaced a short distance to the 
rear of a polarisation grid 6. Energy is supplied to and from the left-hand end of the 
waveguide 4 from a conventional source (not shown) via a transition, indicated generally by 
the number 10, having a coaxial transmission line input. 

With reference now also to Figures 2 to 4, the transition 10 is mounted on a vertical 
wall 1 1 at the rear of the waveguide 4. The wall 1 1 is narrow compared with the upper and 
lower faces or walls 62 and 63. The transition 10 includes, externally, a cylindrical metal 
outer conductor 12, attached on the narrow wall 11, and a rod-like metal first or inner 
conductor 13 extending axially within the outer conductor to form a coaxial transmission line. 
The spacing of the transition 10 from the short circuit 60 is determined by the operating 
frequency. At its inner end 15, the conductor 13 is supported by an annular dielectric bead 16 
fitted in a circular hole 1 7 in the waveguide wall 1 1 . The inner end 1 5 of the conductor 1 3 is 
reduced in diameter to form a step 18 to maintain the same impedance as the input 
transmission line. A matching section in the conductor 13 is provided by a flange-like 
enlarged section 19 spaced a short distance from the rear wall 11. This is surrounded by a 
second dielectric bead 20, which helps support the inner conductor 1 3 within the outer 



conductor 12. The matching sections 19 and 20 match out any remaining mismatches in the 
junction. There are various alternative arrangements by which the input coaxial connection 
can be matched, such as by tuning screws inserted through the outer conductor or a step in the 
outer conductor. 

The forward end of the inner conductor 13 is electrically connected with a second, 
rod-like conductor 21 in an axial configuration. The rear end of the second conductor 21 is 
stepped so that the dielectric bead 16 is trapped between the two conductors. The second 
conductor 21 extends forwardly across the waveguide 4 midway up its height and is 
electrically connected at its forward end with a transition plate or vane 23. The plate 23 is of 
L shape and extends transversely, at right angles to the conductor 21. The thickness of the 
plate 23 is similar to the diameter of the conductor 21. The lower edge 25 of the plate 23 is 
flat and is in electrical contact with the inner surface of the lower wall 63 of the waveguide 4, 
extending lengthwise of the waveguide to the right, centrally across its width. The upper edge 
26 of the plate 23 has a step 27 dividing the plate into two sections 28 and 29 of different 
heights. The smaller height section 29 is located away from the junction with the conductor 
21 and provides a quarter wave section. The plate 23, therefore, acts as a transition of the 
coaxial input with the narrow wall 1 1 of the waveguide 4. This arrangement has been found 
to produce a very efficient transition with a wide bandwidth, typically giving a 6% bandwidth 
for a VSWR of better than 1.05 and an 1 1% bandwidth for a VSWR of better than 1.2. 

Various alternative forms of transition plate are possible, as shown in Figures 5 and 6. 
Figure 5 shows a transition plate 23' having two steps 27' and 37' forming two quarter wave 
sections 29' and 39'. Figure 6 shows a transition plate 23" with an upper edge 26" that 



tapers down along its length from a location just to the right of the junction with the 
conductor rod 21". 

With reference now to Figures 7 to 9 there is shown an alternative transition 110 
where the coaxial connection extends parallel to the length of the waveguide 104. Equivalent 
components to those in the arrangement shown in Figures 1 to 4 are given the same reference 
number with addition of 100. The inner conductor 1 13 of the coaxial input has a 90° bend and 
is formed by the combination of two cylindrical conductors 41 and 42 joined with adjacent 
faces 43 and 44 of a metal cube 45. The face 46 of the transition 110 and the inner conductor 
41 are configured to provide an interface to a standard 7/8" EIA connector. In other respects, 
the construction of the transition 1 10 is the same as in the arrangement of Figures 1 to 4. This 
transition 110 has the advantage that the input connector and its associated cable extends 
parallel to the waveguide, thereby allowing for a particularly compact configuration. 



